Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



I 



^-o„ w«". '■^» 




To 4i« lUx^:*^,.*^ J c<^t^JL^<x^ 



GEOMETRICAL DRAWING 

A Collection of Plates for Practical Use in 

ELEMENTARY MECHANICAL DRAWING 



BY 

F. SCHRAIDT, M. A. 

Head of the Department of Drawing, Oakland High School 

OAKLAND, CALIFORNIA 




19 15 
PUBLISHERS 

WHITAKER AND RAY-WIGGIN CO. 

San Francisco 



** 



\! 



K 



^■ 



'b 




Copyrighted 1915 by 
WHITAKER & RAY-WIGGIN CO. 



■ • 



• 

• » 



• •> 



V 
A 
\ 




O^ • ^" 



J 








• 

CONTENTS 


. . V 


Introduction 


List of Drawing Equipment . 

Explanatory Notes 

Plates 


. . VI 
. . VII 
. . 1-65 


Geometrical Data 


. . 66 



310429 



INTRODUCTION 

Geometrical Drawing (Elementary Mechanical Drawing) as a school subject comprises a 
two-fold purpose: a pedagogical and a purely practical one. A pedagogical benefit lies in the 
training in regard to the pupil's accuracy and definiteness. The object is not merely to rep- 
resent geometrical figures by a set of lines, but these lines must be closely observed, accurately 
measured and definitely placed. This feature of discipline must always be kept in mind. The 
plate of Geometrical Drawing is also to develop an active sense for symmetry and harmony; the 
different figures and problems should be placed so as to balance the whole outline. The general 
impression of the finished drawing should be one of neatness, expressed in line-work and letter- 
ing, and of cleanliness. 

While this purely pedagogical benefit is always evident, Geometrical Drawing is particu- 
larly valuable as Elementary Mechanical Drawing for vocational work, be it for mechanical 
or structural or architectural engineering. Not only that Geometry and the "French" Curve 
as such form a necessar>' schooling for the professional draftsman and engineer, but the student 
becomes acquainted in this work with his mechanical appliances, as scale, T-square, triangles, 
compass, ruling pen, brush, etc. and learns their proper use. With this knowledge he is prepared 
to handle more difficult problems of drawing since he has previously acquired a critical eye and 
a trained hand. 

Here it should be remembered, that the nature of this preparatory drawing in regard to the 
choice of its problems is not so important as the exactness in the line-work itself. A student, who 
has acquired a sense for accuracy and habitual neatness is well prepared for his professional 
work because he has learned the one important prerequisite, namely : how to make any drawing 
intelligent and reliable. 
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LIST OF DRAWING EQUIPMENT 

(A SUGGESTION) 



1. One Drawing Board, about 16^ x 22". 

2. One 24" T-Square, maple blade, walnut 

fixed head, 
or Transparent Edges. 

3. One 30"^ Triangle, about 10", Transparent. 

4. Ohe 45° Triangle, about 8", Transparent. 

> 

5. One Triangular Boxwood Architect Scale, 

12". 

6. One Set of Instruments, consisting of 

One 6" Compass with Pen and Pencil 

Attachment. 
One 6" Dividers. 
One 3J4" Pen Bow. 
One 5" Ruling Pen. 



7. Two Sheets of Cream colored Drawing 

Paper, 27"x40". 
This size of paper will furnish 4 plates 
each. If good quality ("Duplex" or 
"Corona") is selected, it will take ink 
well, while its cream color does not 
strain the eye as much as the glaring 
white. ^i\ 

8. One A. W. Faber Drawing Pencil, SHA ^ 

9. One Pencil Eraser, E. Faber No. Ill, 

green; One Sponge Eraser. 

10. Two Bottles Waterproof Drawing Ink, 

black and red. 

11. One Dozen thin edge Thumbtacks, )^" 

diam. or less. 

12. One Penholder with Pens: Esterbrook & 

Co. Interstate, No. 815. 

13. One Transparent "French Curve." 
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Note. — It is suggested, that no Ink Eraser or Knife be used for corrections in ink. The 
green Pencil Eraser with the application -of a little powdered Pumice will do neater work. 

Equipment not available in local stores can be ordered from the publishers. 
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EXPLANATORY NOTES 

The following sixty-five pages represent a set of sixty practical plates for Geometrical or Ele- 
mentary Mechanical Drawing for Secondary and Primary Schools. From these the instructor or 
student is to select a number of plates according to requirement or taste. A set of twenty-five 
plates is suggested as equivalent to a school year's work with one daily period or forty-five minutes, 
or to half a year's work with double periods daily. The consecutive number of each chosen plate 
may be inserted in the space provided for. 

The size of each plate which the student is to make from the small sample drawing, is 
assumed to be 12" x 17", and good cream colored or white drawing paper should be used; the 
margin, represented by a heavy line, allows a space of one inch on each side. Each sample 
plate in this book has been furnished with dimensions measuring from the margin line, which 
will place the problems well on the sheet. The student observes, how a drawing might prop- 
erly be provided with dimensions; yet, he is asked to omit the same from his plate, since this is a 
feature of Mechanical Drawing proper and not included in the present course. 

The sample plates are drawn "to scale," but at a reduced size; therefore the student will find 
it impossible, simply to measure ofE from the sample any dimension with the dividers. In case 
a dimension should not readily be found on the plate, the student will have to compute or to 
calculate by proportion the desired length. 

A possible objection, that the student is merely "copying" a plate is not justified; he is repro- 
ducing a drawing of his own, using a good and correct sample, and since "Mechanical" Drawing 
requires a number of mechanical tools and skill in using them, it might well be said, that in 
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the elementary work of this sort emphasis be laid on the acquaintance with these tools and with 
their possibilities. The process of making a Mechanical Drawing in regard to forming a habit 
of good line work must become an unconscious, a mechanical one by repeated practice, before the 
student can pay all attention to advanced problems of design and construction. 

Neat lettering should receive special attention, and each plate should be valued in regard 
to careful lettering as well as to its line work; special "lettering plates," a practice in Free- 
hand printing, should be made from time to time. 

It is essential for the development of carefulness and skill to use ink after the plate has 
been completed in pencil ; waterproof black ink is recommended for the heavy lines, and red ink 
for the fine construction lines. If a variety of colored inks is preferred, there should be a uni- 
form system carried on throughout the whole course. 

Individual taste can well be taken into consideration, and changes on the suggested plates 
be made accordingly. 

Explanation of signs: R^Radius; Z.=Angle; ||=Parallel; | =Vertical. 

Pages 1, 2, 3, and 4 oflEer exercises in simple line work with the T-square and both triangles. 

Page 5 condenses the practice of several previous pages into one plate. 

Pages 6 and 7 contain simple straight line designs, which might also be used for practice in 

flat tinting. i 

Page 8 shows block letters, filled in with black ink; but any water color could be used instead. 

Pages 9, 10, 11, 12, 13, 14, 15, 16, and 17 introduce the use of the compass, circles alone or in 

connection with straight lines. 
Pages 18, 19, 20, 21, 22, and 23 deal with problems of Geometry. 
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Page 18: Each Radius (R) on this page is arbitrary in length. Line A-B of the fourth prob- 
lem is drawn at any angle and of any length; beginning at A, seven equal parts of any size 
are measured off on this line; the last point is connected with C, and parallel lines to this 
drawn through each point towards A. 

Page 19: In order to solve the sixth problem, A-B is bisected in C, an arc is drawn to E with 
R=C-D, and another arc with R^D-E to find F. D-F is equal to one side of the Pen- 
tagon. 

Page 21 : In the first problem bisect P-C in A; draw a circle with A as center and a Radius= 
A-C and mark the points of intersection with the given circle. Connecting P with these 
points will furnish the tangents. . 

In the second problem bisect A-B in C; the arc with A-C as Radius intersects the arcs 
with Radius of B plus or minus Radius of A in point D. A parallel line to A-D at a dis- 
tance equal to Radius of A will locate the two points of tangency. 

In the third problem draw arcs around A with a Radius=R of A plus R of C and 
around B with a Radius= R of B plus R of C, and find center for C at intersection. 

Problems four and five are solved by adding to or subtracting from line P-C the Radius 
of B. The bisecting perpendicular of P-B will meet the production of P-C in D, the cen- 
ter for the required circle. 

In the sixth problem draw arcs with R^A-C as shown, connect D with C, which inter- 
sects the perpendicular of A-C in E; measure off the distance of A-C, beginning in E, 
three times and find H. H-B is equal to one-half of the circumference. 

Page 24 contains simple circle designs, applying problem four on page 18 and problem six on page 
19. 



Pages 25, 26, 27, and 28 show different designs for flat tinting in one or in different colors. 
Only first-class water colors and good brushes should be used. The sections of Standard 
Profile Steel on page 28 are taken from the catalog of Jones & Laughlin, Steel Company, 
Pittsburg. The pounds (lb) indicated, refer to weight of steel per foot. 

Page 29 includes compass curves and an exercise in "French*' curves. 

Pages 30 and 31, showing the Spiral, Involute, and Volute, are drawn with the compass. The 
Spiral on the right side of page 30, however, is also drawn with the "French" curve. The In- 
volute is obtained by drawing arcs with Radii from 1, 2, 3, 4, etc., on the circumference 
of the given circle, to the tangent of each corresponding point. The Involute is applied in 
Gearing ; the Volute is an architectural ornament. 

Pages 32, 33, and 34, showing curves formed by straight lines, are suggested as introduction to 
the curves proper. 

Page 35 presents methods to obtain a Parabola and a Hyperbola. 

Pages 36, 37, and 38 are devoted to the Ellipse. The "Trammel," cut out from paper, on page 
36 moves with its two given points on C-D and A-B respectively, thus outlining at its outer 
end the Ellipse. The "Focus" of the Ellipse on page 38 is found by an arc with a Radius^ 
one-half of the Major Axis. With one Focus as center and any Radius larger than the 
distance from the Focus to the nearest end of the Major Axis (in this case 1" has been 
chosen) draw an arc; with the other Focus as center and a Radius=Major Axis minus 
the chosen Radius of the first arc (1") draw another arc; both arcs will interect and lo- 
cate two points for the Ellipse; repeat this process any number of times with new dimen- 
sions. The second problem on page 38 is suggested as an example for drawing a Circle 



in Isometric Projection, where it becomes an Ellipse. Draw Square within Circle first, 
then 30° line with divisions as shown. The distance marked X is obtained with the divider 
from the circle construction and measured down from the 30° line for the Ellipse. 

Pages 39, 40, and 41 contain the three Conic Sections, which will produce the Hyperbola, the 
Parabola, and the Ellipse. The angles of 45° and 60° have been chosen for the sake of 
convenience and do not necessarily have to be of this size. 

Pages 42, 43, 44, and 45 show examples of the Cycloid, the Epicycloid; and the Hypocycloid. 
These curves are traces of a point on a circle rolling on a straight line or on another circle. 
The equal distances marked 1, 2, 3, 4, etc., on the given circle, which is drawn first, are 
measured off from both sides of its center line on the straight line or the circle, on which 
the first circle is to roll. 

Cycloids are frequently used in Gearing. 

Page 46 represents the Helix, a curve, which rerembles the path of a point uniformly moving 
around on the circumference of a cylinder and at the same time on the surface of the 
cylinder along a line parallel to its axis. The vertical distance, which is the point has 
moved along this line, is called the "Pitch"; Pitch and circumference of the Cylinder must 
always be drawn first to determine the points of construction for the Helix, and both are 
divided into the same number of equal parts. • In order to save space, only one-half of the cir- 
cumference of the Cylinder is shown in each case. 

Pages 47 and 48 give examples of the Helix as a curve of different screw-threads. The very 
ends at the turn of each curve are best drawn with a compass, being too small for the 
"French" curves. 

Page 49 shows a symmetrical arrangement of "French" curves. 
Page 50 gives the construction of a truly Egg shaped Oval. 
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Pages 51 and 52 submit a practical application of the Ellipse with a Major Axis of 29 and a 
Minor Axis of- 18 feet. This Ellipse should be constructed first followed by the 23" divisions, 
beginning at each end of the curve towards the middle, and tangent to an arc drawn at each 
division point with a Radius of 24" is drawn the second and outer Ellipse. The slanting 
lines — between these two curves— «re drawn from the point of tangency to the division 
point on the inner Ellipse. Note the use of a Scale : }i"=l foot, which will be found on 
each triangular Architect's Scale. 

Pages 53 and 54 are dealing with problems to locate the path of motion of a point, which will 
be found to travel on an irregular curve, returning to its starting point. 

Page 55 shows examples in Shading. Note that with a darker tone of shadow the shading lines 
become narrower and heavier. 

Page 56 contains in outlines three important cases of Projection. Since this topic is treated 
largely in the second part of this work called "Descriptive Geometry," no further details 
or applications are given here. 

Pages 57, 58, 59, 60, 61 and 62 give three samples of Gothic design. The sheets showing the 
construction method in each case, will furnish sufficient explanation. 

Page 63 shows a Balustrade with an application of plain surface shading. Note the Scale: 
1J^"=1 Foot, found on the triangular Architect's Scale. 

Pages 64 and 65 suggest an alphabet of shaded letters. Instead of the black shadow each letter 
might receive a light coat of water-color and the shaded part of it be painted in a darker 
tone of the same color. 

Page 66 contains some geometrical data, which might be convenient when computing various 
dimensions for geometrical figures. 



/°i/iT£n2 



] 



liB 



N 



1- 



^i 



m, Mm i » 






^i 



m 



1 



>t 



\ 



AiLATFCJ 




Note : Omif c// d/mensfons. 



/v.Arsi~i 



Noft : Qm/t at/ tifmtnsions. 



PiArrCD 



VZL 



M 



/Vo/e : On^if a// d/'mens/ens 







/- 

•A. 



^i 



* 1^ 



^^ —»»■■■■■■■■■ l ' »!■■«■ 



e£ 



.%..••.•. 



^y^M 



•^ 



J 



i- 







:f-i- 




I 

t 



■/— 



^•t] 
> 






Npte : Om/t a// cf/mens/ons. 



/^Z.AT£\Z2 




Nofe: Onr/f cf/men^/ons ancf construction fines 



^ i 



PiAr£\Z3 



/f»f*' Ornft ^/itimnsfons arttf consfrvctfort lints. 



D/ATf\ I 



Noff! Omif ^t dimtnafeni tini/ eartstrvction /fr> 



PLATE \I2 



9 




N(^e: Omit a// if/mens/ons. 



f!LAr£CD 




NofffOrrtff a// d/mens/ons. 



[ 



PLATE \ 




Note •• Omtf a// cfimens/ons. 



yQT/JTFlZIl 



li 




Nof€ ' Oi^if a// di'mens/ons 



PLATEm 



i; 



e//fp/fca/ Oyer/. 

Drcrj^rn Mr///f the Compass. 




O/mrrr t^/tM f/te Compass. 




A^ofet O/Tfif cf/mens/ons ^ but proif/efe consf^rucf/cr? /n /Tne red //ne^ 



i 



PiAr£\_\ 







Nofe: Omif e/iz-nens/ons erne/ consfrt/cf/on //nes 



1 



PLA Trim 



IE 




/Vofe ■• Omtf cf/mens/ons, ^{^f /?rot^f</e coj^ sfreycf/on in f/ne red fine's. 



PLA TC CZI 




Note : 5hoi¥ consfrvc/ion in f/ne //nes on /eff side of* p/ate as adoire; omit cf/mens/ons. 



•-• 



PLATE\ 




V^p/^ -• Om// dimensions or9cf consfrucfion //nes , 



PLATE\ I 



1^ 




Th bis^ef 4r jr/'i'^/f///** 




To ^r^w <r /r</>»#/7aCre u/crr affhe •nd 
of a ^f¥en ///?« . 





To drtrm tf ptrpefft/fcu/ar to a 
gtvtn /f'nt from a point P 



To tff'rtefm tr y/>#/9 //Wc tftfo 
^ny numhMr of^f^^at parts . 




7b hi'secf a giro^ trrtf/m. 



To ttr-^tmf 



V 



?J 



a 



A'- 



A/ofe : iProir/tt* aM printing as shoMn abore, Svf omit dimensions. 



PZ/7£CZI 






To ir»3crfb€ an e^t/Z/of^rtf/ trtan^e 
/¥ifhin a y/Ve/7 e/reM . 



To //fscr/Se a sqvar^ mf^trt «r 
^/ir§/7 c/rc/e 





To /rtscr/Se er h^xv^on w/th/n 




7b co>f struct atifMa^on on a 
g/rorf ttno. 



L 



75 conotrt/et an octagon t^ttttin 
a g/r^n sqaar*. 



To ihscrfho a pontagon mtfttin" 
a^giifon c/>r/#. 



/Vofe : Ot77/f a// cf/tr7€nston5, bt/tpror/ete pr/nftng; s/Tia// /e//ers fo6e i ^hifh . 



PIAT£ZI1 




Note- Orrt/'f dfrr>e/^3/orts, Ai/t /oroff'dff cofrs/rucffon t'n //nB r^t/ ft'nrs . 



PIAT£\Z3 





To ^ra¥¥ fctny^nts from o giren 
po/nf to a pirer* c/rc/e 




To efroiiv a tangent to 
tmro g/ren c/rc/es. 



To 
fhroi/gh 



cr ci'rci^ fofjg^i^f to /tvo a'rc/es 




7b dramt a gtren c/>c/# C 
fang en f to fivo other cfrc/ 





BH*i»/fffe €i>cvfr9/'er^nce. 



70 iay cut the Circurrt/erence 
o/" et g/reff a'rcie as a straight tin e. 



Note: On^/t ot/merfs/orfs^^tpror/cfa cor^strcfct/or? /n />ne red tines. 



PLATsrn 



2S 



To construct o po/ygon of any rtarrtber 
of sicfes (/n this case 7J w/fhtn a given c/rc/e. 



To construct cr pttiygon cf any nuntber o/ 
sicfos (in this caso 7J opon a g/yen tine 



H«/feire/e wffh P'AB 

Af^ ee- rsl e^ 

Ltn0 r^H 

Circ/0 wfth C«nh-e Hi R* MB 

oe - B£ etc. 




Note : Omit cf intensions, but proyide consfruci/on in fine red iines, printing in b/ocA ink. 



PL ATE \ I 



A 



rex A»,6MXco. 




To /f'nd M# centre of 




f9^ ortif/^fy 




0£MAB 

reMAc 



To eframf a ffit^en c/re/o 
tan ^^ ft f fo fmro trt fers^c f^tng 

//nes 



£rlAC; Arc wim ae i^H 

Are ¥vtthMMt»N 
Are tvmo^ 





To trisect art anf/e of 90* 



KACB'orMfrwy 
R 'orbifrory 

Arcw/Ht 2R 

i^'n^s rM%lW 
i.MfSAfC%AfC 



To trisect on an^fo of4S^ 



To trisect an an^/e of SO * 




To etiv/ete anjt an^/o into 
€fny rfum^er ofoft/ai/oarts, 
in til is case 3. 



Note : Om/t cf/mens/orfs, bf/f" proi^/c/e corfsfrt/cf/on /n ftne reef /ines erncf pr/nf/n^ in i>/acA 



PLATSrZ} 



%. 



— / — > 




Nofe- Omit efimmsions anet construct/on //nes. 



piArsnn 



Destgn /or //a/ Tinting 




/V^/* Omif efimena/ens Us* 2 or mora ^if/eronf co/ors 



PLA TE CZ] 



1 



Oes/y/f /or //af T/nf/np , 




•j— /i- 



f\/of€ • Om/f c//mensions. Ose 2 orn7ore d/f/erenf cc/ora. 



PLAT£n2 



'a/n 0m* f diinansiana 



< » 



PLATE 




/"/ofe: Omit c^imensforfs,i7u^pror/cic pr/nti'n^. ^t're cro^s sec//ons a /ictt tint of i i g ht ^iue., 



/^i/i7]frj 



21 






To connect anjf m/mhcr of points fin ttfts cas^Tj t¥i'th 
T/9e g/re/7 di'n^ ens/ens toc^te the points. 




Centre fsr /f C^^^^'^^^ '-» P^/nct at 
/rjtersecf/or? of perpenet/cu/ar b/sector betl¥e^n tteo 
points crncf cm tens/on fron7 prewiohfs centre throo^ 

nearest point 




Afofe 9 Prot^icfe corfsfn/cfiotiiinea /flapper ciromng s o/nit a// cti/rt ens/ons , 



p/./iTsni} 




Not^s Onfif €fifrfn3ions 



PLAT£U3 




Note ' Orn/f eft mens ions, tuf proir/cfe const ruction in fine red tines, pr/nting cf net numerate in 



V 






/°!LAT£\ 




Note: Orrti'f ef/mens/ons, 3ufpror/c/e construction in f/ne reef tines ; numera/s and pr/nh'ng 



i /- 



J 



PLA T£ cm 



3; 



/O - oqvaf part J 
cn •tteh qu€9efront. 



Curves /ormecf by ^trcrtffhf /irtms 




Note : Om/f cf/mens/ons^tuf proKtcfe cohsfrc/cf/on /n //ne reef //nesj numera/s and pr/nf/ny 

/r» h/or A 



^lATSCD 



3^ 




/Vote: O/n/f {f//ne/7s/on3, i?uf prov/afe construct/on in f/ne red /t'nes, nun^era/s ancf pr/nf/ng 

/n b/ack . 



plateX^ 



A/ote ■■ Omif <^/f77e/7S/on5, b</t prOf/t/e constri/cf/on /rr //ne ted /ines 



<P/-y^T£\. 




Note 'Omit d/mens/ons, ^ut prortcfe corrsfrucfion /n //ne reef /tnes and pnnf/ng /n k/acfc ink 



PLATE 



Eff/pse 




/Vo/e : Om/f cf/'mens/ons, bof pror/cfe co/75frucf/on /n J7ne red //ne^, numera/s in h/ack ihk. 



PLAT£\I3 



^ 



r 






S//fpse. 




T 



Cf'rc/e and E/hpse 

-^r^sM — r 4.^1 




Note : Omif {//me/73/0/73, batprov/cfe co/7sfr(/cf/o/7 /n/Zne red //nes; numera/^/n ^/ack /nk 



PLATE \ 




Note: Om/f cf/r?7er9sJor?s^ i>€/f proy/dQ con strucNon /n f/ne reef /rnes. 



'4 



PLATE\ 




A/ote: Orrrt'f e/Zmeris/onSf i>(/f proir/-cfe consfrucf/an in fine red dries . 



^ 



Pi/ir£C3 




Nofe:0/Tti'f. cf/me/7^iot7^ ^ Ifof proy/e/e corr^f ruction irr f/rre rff€f /tnes. 



/I 



PLATE ZZ\ 




///us f ration of a Cyc/o/c/ . 




A/o/e : Omtf G//mens/or?s ,/?uf proy/c/e consfrucf/orr of cyc/o/d /n JYne recH //nes er/tc/ nurrrery 



PLA TE IZD 



4 




/^ofe: Om/t d/mens/ons^ bat pror/cfe construct/on fn fine rec/Z/nes ancf numera/s /rf b/ack ink. 



PLAT£\ I 



U 



A/o/e; Omif dimensions, ^ut provide conafruction in fine red /inej. 



PLA TEUH 



i^piCfcfoid 



Epi- anof Hypo- Cyc/o/cf. 




/Vote: Omit cfimens/ons, bat pro¥/cfe construction in fine reef tines 



PLATS n2 



44 




Note: Omit cf/me/^sicns, £>uf pro^/cfe construction /n /me red t/nes^ numera/s ir7 b/ack ink 
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Note: On^ff €///77ens/ons,l?i/t proi^/de constracftonin fine red //nes an€f numerals /n t/ack /nh. 
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Note: Omit d/mens/ons ancf consfrt/cfion f/nes^ see /o//o$ving pcr^e. 
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A/ofe : // €/es/re€/, g/ye br/efge a //c9f f^nf of /iphf ^ray co/or 
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Wofe : Om/t cf/menst'ons anc/ consfroct/on fines ^ see /o/Zoiv/n^ pa^e 
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Rounc/ Cofhic kV/nc/oiY. 




A^of& : /f €f.es /reify f/nf g/a^s part /n //ghf bfue, wood in l>roivn co/or. 
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/^ote : Om/t ct/men^/ons ^rtet cor?struct/on //r?ess ^^^ fot/owing page 



Rount^ Sot/7/c W/n^orr. 



A/afe ■■ // t^esirec/^ firtf ^/ass porf in //^h/ b/ue , ii^ooe^ in bro»n co/or. 
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